In this paper we present an alternative approach for the solution of the Black-Scholes partial differential equation for European call option which pays dividend yield using the modified Mellin transform method. The approach used in this paper does not require variables transformation. We also extend the modified Mellin transform method for the valuation of European call option which pays dividend yield. The numerical results show that the modified Mellin transform is accurate, mutually consistent and agrees with the values of the Black-Scholes model.
Introduction
Option valuation has been studied extensively in the last three decades. An option on an underlying asset is defined as an asymmetric contract that entitles the holder to buy or sell the underlying asset at a specified price on or before a certain date. The underlying asset includes stocks, foreign currencies, and stock indices, just to mention a few.
European options give the holder the right to trade the underlying asset in the future at a previously agreed price. European options can be exercised only on the expiry date. American options give the holder more rights than their European equivalent and can therefore be more valuable, and they can never be less valuable. The main point of interest with American-style options is deciding when to exercise. Most of options traded on exchange are of American type and therefore the valuation problem for American options has received a lot of attention.
Mellin Transform and Its Fundamental Properties in the Theory of Option Valuation
Let ( ) 
The function ( ) 
where the integration is along a vertical line through 
c) The Mellin transform of derivatives
where the symbol ( ) k v k − is defined for k integer by: (3) and (6) can be used in various ways to find the effect of linear combination of differential operator
where f v V ∈ , k a positive integer and 
The Homogeneous Black-Scholes Partial Differential Equation for European
where σ is the volatility, r is a risk-free interest rate, K is called the strike price, and T is the maturity date. It is a known fact that the partial differential equation in (7) has a closed form solution obtained after several change of variables and solving certain related diffusion equations. This procedure is not applicable in the vector framework where ( ) 
, 0 , ,
is called fundamental strip, the Mellin transform for European call option does not exist since the integral does not converge. Here we shall make use of the modified Mellin transform.
The modified Mellin transform for the price of European call option is defined as April 2015 | Volume 2 | e1466
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and the inversion formula for the modified Mellin transform is given by ( ) 
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Taking the modified Mellin transform of the Black-Scholes partial differential equation for European call option in (7), we have that
Using the properties of the Mellin transforms, we have the following modified Mellin transforms ( ) 
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Substituting (12) into (11) and simplifying further yields
Integrating (13) yields
Setting ( ) ( )
where ( ) A v is a constant of integration to be determined and it is defined as 
Using Equations (15), (16) 
The modified Mellin inversion of (19) is obtained as ( 
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Substituting 
Using the differentiation theorem of parameter integrals [14] and the fact that
Then it follows that upon differentiation of (22), we have that 
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Substituting (22) and (28) into the Black-Scholes partial differential equation for European call option given by (7), we have 
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Numerical Experiment

Experiment 1
We consider the valuation of European call option with nine months to expiration via the modified Mellin transform method. The stock index is 95, the exercise price is 90, the risk-neutral interest rate is 0.2 per year, the dividend yield is 0.06 per year and the volatility is 0.3 per year.
The 
The results obtained are shown in the Table 1 below. 
Discussion of Results
From Experiment 1, we can see that the price of European call option via the modified Mellin transform method and analytic option pricing formula are the same. 
Conclusion
Financial modeling in the area of option valuation involves detailed knowledge about stochastic processes describing the asset payoffs. In this paper, we developed an alternative approach for the solution of the homogeneous Black-Scholes partial differential equation for European call option with dividend yield using the modified Mellin transform method. The approach used in this paper does not require variables transformation. The modified Mellin transform method seems likely to be quick and accurate when pricing European call option with dividend yield.
